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Reproducing device with automatic change-over between trick-play speeds 



21.07.2000 



The invention relates to a reproducing device as defined in the opening part of 
claim 1 and to a method of reproducing reproduction data as defined in the opening part of 
claim 6. 



5 

Such a reproducing device as defined in the opening part of claim 1 is known 
from the document EP 0 896 718 A2 and takes the form of a digital video recorder which is 
adapted to reproduce reproduction data, recorded on a magnetic tape, in accordance with a 
method as defined in the opening part of claim 6. 

1 0 The known video recorder has transport means by which the magnetic tape 

can be moved in the longitudinal direction of the magnetic tape with a normal-play speed and 
a plurality of trick-play speeds. The normal-play speed during the reproduction of 
reproduction data then corresponds to a recording speed during the recording of the 
reproduction data on the magnetic tape. A first trick-play speed corresponds to, for example, 

1 5 4 times the normal-play speed and a second trick-play speed to, for example, 6 times the 
normal-play speed. 

The known video recorder further has reproducing means for reproducing 
reproduction data recorded on the magnetic tape, which reproducing means include a scanner 
having a rotationally drivable head disc carrying magnetic heads. When the magnetic tape is 

20 moved with the normal-play speed the magnetic heads scan reproduction areas of the 
magnetic tape from which the reproducing means can reproduce the normal-play 
reproduction data. Likewise, when the magnetic tape is moved with the first trick-play speed, 
the reproducing means can reproduce first trick-play reproduction data and, when the 
magnetic tape is moved with the second trick-play speed, they can reproduce second trick- 

25 play reproduction data, if such trick-play reproduction data has been recorded on the 
magnetic tape. 

The known video recorder is adapted to reproduce reproduction data recorded 
on the magnetic tape in accordance with the DVHS standard (D-VHS System Standard, 
January, MPEG2 STD/HS/LS, Trick Play Format). The DVHS standard specifies that, in 
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addition to normal-play reproduction data recorded in normal-play reproduction areas, trick- 
play data may be but need not be recorded in trick-play reproduction areas. 

It has proved to be a drawback of the known video recorder that a user, after a 
magnetic-tape cassette has been inserted into the video recorder, does not have any 
5 information about the trick-play speeds at which trick-play reproduction data can be 

reproduced from the magnetic-tape cassette, for example as picture information. Thus, it may 
happen that the user of the video recorder selects the first trick-play speed for the 
reproduction of trick-play reproduction data and that a television set connected to the video 
recorder does not display any picture information although the trick-play reproduction data 

10 can be reproduced at a second trick-play speed and can be displayed as picture information. 

In this respect, it has proved to be particularly disadvantageous when, for 
example, in addition to a first film recorded on the magnetic tape as normal-play 
reproduction data, first trick-play reproduction data reproducible at the first trick-play speed 
has been recorded and, in addition to a second film recorded as normal-play data on the 

1 5 magnetic tape after the first film, second trick-play reproduction data reproducible at the 
second trick-play speed has been recorded. When in this case the user activates the 
reproduction of trick-play reproduction data with the first trick-play speed, in order to obtain 
an overview of the films recorded on the magnetic-tape cassette, he will first see the picture 
information corresponding to the first film and will suddenly see no longer any picture 

20 information, although the second trick-play reproduction data can be reproduced at the 
second trick-play speed and can be displayed as picture information. 



It is an object of the invention to provide a reproducing device for and a 
25 method of reproducing reproduction data which precludes the afore-mentioned drawbacks. 
With a reproducing device this object is achieved by means of the steps defined in the 
characterizing part of claim 1 and with a method of reproducing reproduction data it is 
achieved by means of the steps defined in the characterizing part of claim 6. 

As a result of this, it is achieved that an automatic change-over to the second 
30 trick-play speed is effected if no valid first trick-play reproduction data is reproduced during 
a test interval of, for example, 0.6 s in which the magnetic tape is moved with the first trick- 
play speed. If during a further test interval no valid second trick-play reproduction data can 
be reproduced with the second trick-play speed, because no trick-play reproduction data have 
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been recorded on the magnetic tape, it is for example possible to change over automatically 
to a third trick-play speed. 

This has the advantage of an automatic change-over to a trick-play speed at 
which the valid trick-play reproduction data are reproduced from the magnetic tape, which 
5 data can be displayed as picture information. 

The steps defined in claim 2 have the advantage that the reproducing device is 
capable of reproducing reproduction data recorded on a magnetic tape in accordance with the 
widespread DVHS standard. 

The DVHS standard further specifies that, if trick-play reproduction data is 
1 0 recorded on the magnetic tape by a recording device, at any rate trick-play reproduction data 
should be recorded which can be reproduced at a trick-play speed corresponding to 12 times 
the normal-play speed (standard mode). However, the DVHS standard does not specify 
whether and what further trick-play reproduction data should be recorded on the magnetic 
tape. 

15 The steps defined in claim 3 yield the advantage that if no first trick-play 

reproduction data can be reproduced during the test interval while the magnetic tape is moved 
at the first trick-play speed, an automatic change-over to the second trick-play speed, which 
corresponds to the 12-fold normal-play speed of the standard mode, is effected , at which 
speed it is assured that valid second trick-play reproduction data can be reproduced if actually 

20 any trick-play reproduction data has been recorded on the magnetic tape. 

The steps defined in claim 4 have the advantage that an automatic change-over 
of the trick-play speed in accordance with claim 2 to the 12-fold normal-play speed of the 
standard mode can be effected in the case of reproduction data recorded in the standard 
mode, one of the low-speed modes or in the high-speed mode. 

25 The DVHS standard further specifies that trick-play packs may be though need 

not be recorded in a subcode reproduction area. A trick-play speed code, which specifies 
trick-play speeds, can be recorded in a trick-play pack. When a magnetic tape is moved at 
one of the trick-play speeds thus specified it is ensured that valid trick-play reproduction data 
can be reproduced from the magnetic tape. 

30 The steps defined in claim 5 and in claim 7 yield the advantage that the trick- 

play speed code, which may be recorded in a trick-play pack, is detected and evaluated so as 
to supply control information to the transport means in the absence of valid reproduced first 
trick-play reproduction data, in order to achieve an automatic change-over to a second trick- 
play speed at which it is ensured that second trick-play reproduction data can be reproduced. 
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The steps defined in claim 8 yield the advantage that even when no trick-play 
reproduction data has been recorded on the magnetic tape picture information can be 
displayed which, in addition, may include index data contained in reproduction data 
reproduced from subcode reproduction areas. The index data include for example information 
5 about the current magnetic tape position and whether any reproduction data at all has been 
recorded on the magnetic tape. 



The invention will be described hereinafter with reference to an embodiment 
1 0 shown in the drawings by way of example, to which embodiment the invention is not limited. 

Fig. 1 is a block diagram which shows a video recorder having test means for 
checking whether valid trick-play reproduction data is reproduced during a test interval. 

Fig. 2 symbolically shows normal-play reproduction data NPD recorded on a 
magnetic tape in normal-play areas and trick-play reproduction data TPD recorded on the 
15 magnetic tape in trick-play areas, which are reproduced by the video recorder of Fig. 1 from 
an instant ti till an instant tio. 

Fig. 3 is a flow chart which represents a method of reproducing reproduction 
data and which is carried out by the video recorder shown in Fig. 1 . 



Fig. 1 shows a video recorder 1 adapted to reproduce reproduction data WD 
recorded on a magnetic tape 2 of a magnetic-tape cassette. The reproduction data WD 
reproduced by the video recorder 1 are available on an output terminal 3 of the video recorder 
1 as an MPEG transport stream MP after processing by the video recorder 1 . An MPEG 

25 transport stream MP complies with the MPEG standard (MPEG Standard (System): ISO/IEC 
13.818/1) and is formed by transport stream packets, the MPEG standard defining video 
packets containing encoded video data, audio packets containing encoded audio data, data 
packets containing additional data and table packets containing table information. 

Fig. 1 further shows a set top box 4 which can be connected to the output 

30 terminal 3 of the video recorder 1 and to which a reproduced MPEG transport stream MP can 
be applied. The set top box 4 can process an MPEG transport stream MP applied to it and the 
set top box 4 can supply an analog television signal FS to a television set 5. The television set 
5 can display picture information and can reproduce sound information contained in the 
analog television signal FS. 
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The video recorder 1 has a keypad 6 by means of which a user of the video 
recorder 1 can activate modes of operation of the video recorder 1 . It is thus possible to 
activate, for example, a normal-play reproducing mode for reproducing normal-play 
reproduction data NPD contained in reproduced reproduction data WD or a trick-play 
5 reproducing mode for reproducing trick-play reproduction data TPD contained in reproduced 
reproduction data WD. The keypad 6 can supply corresponding activation information AI to 
transport means 7 of the video recorder 1 . 

The transport means 7 are adapted to move the magnetic tape 2 with a normal- 
play speed V N , a first trick-play speed V T i, a second trick-play speed V J2 , and a third trick- 
10 play speed V T 3, the normal-play speed V N corresponding to a recording speed during the 
recording of the reproduction data WD on the magnetic tape 2. 

It is to be noted that during the recording of reproduction data WD in a 
recording device the magnetic tape 2 can be moved with a recording speed which 
corresponds to the normal-play speed V NS of 16.67 +/-0.5 % mm/s (STD mode), the normal- 
15 play speed V NLS 2 of 8.33 +/-0.5 % mm/s (LS2 mode), the normal-play speed V NLS3 of 5.55 
+/-0.5 % mm/s (LS3 mode), the normal-play speed V NLS5 of 3.33 +/-0.5 % mm/s (LS5 
mode), the normal-play speed Vnls7 of 2.38 +/-0.5 % mm/s (LS7 mode), or the normal-play 
speed V NH s of 

33.35 +1-5 % mm/s (HS mode), as defined in the DVHS standard. However, in the present 
20 document the normal-play speed V N is to be understood to mean the reproducing speed of the 

magnetic tape 2 which corresponds to the respective recording speed. 

Regardless of the recording speed, the first trick-play speed V T i corresponds to 

4 times the normal-play speed V NS , the second trick-play speed V T2 corresponds to 6 times 

the normal-play speed V NS , and the third trick-play speed V T3 corresponds to 12 times the 
25 normal-play speed Vns of the standard mode. 

The transport means 7 include control means 8, a motor 9, a capstan 10 and a 

pressure roller 1 1 . The keypad 6 can supply activation information AI, which activates the 

normal-play reproducing mode or the trick-play reproducing mode, to the control means 8. 

The control means 8 are thus adapted to supply motor control information MSI to the motor 
30 9, which information corresponds to a motor speed to be reached in order to move the 

magnetic tape 2 with one of the normal-play speeds V N or one of the trick-play speeds V T i, 

V T2 or V T3 . 

Via a transmission 12 the motor 9 is adapted to drive the capstan 10. The 
capstan 1 0 presses the magnetic tape 2 against the pressure roller 1 1, as a result of which the 
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magnetic tape 2 can be moved in a forward transport direction Rl or a reverse transport 
direction R2. When the video recorder 1 can be set to reproducing modes the magnetic tape 2 
is moved in the forward transport direction Rl, which corresponds to the transport direction 
during the recording of the reproduction data WD onto the magnetic tape 2. However, the 
5 measures in accordance with the invention are likewise applicable to trick-play speeds V T at 
which the magnetic tape 2 is moved in the reverse transport direction R2. 

The video recorder 1 further has reproducing means 13 for reproducing from 
the magnetic tape 2 normal-play reproduction data NPD when the magnetic tape 2 is moved 
at the normal-play speed Vn, and trick-play reproduction data TPD when the magnetic tape 2 

10 is moved at the first trick-play speed Vti, the second trick-play speed Vt2 or the third trick- 
play speed Vx3- For this purpose, the reproducing means 13 include scanner means 14 which 
comprise a rotationally drivable head disc 15 which carries magnetic heads 16 and 17. The 
magnetic tape 2 can be led past the scanner means 14 with the aid of tape guide rollers 1 8 and 
19 in a customary manner. 

15 The magnetic heads 16 and 17 scan normal -play reproduction areas of helical 

recording tracks of the magnetic tape 2, in which the normal-play reproduction data NPD 
have been recorded, while the magnetic tape 2 is moved with the normal-play speed V N . The 
magnetic heads 16 and 17 scan trick-play reproduction areas of helical recording tracks of the 
magnetic tape 2, in which the trick-play reproduction data TPD have been recorded, while the 

20 magnetic tape 2 is moved with one of the trick-play speeds Vti, V T 2 or V T 3. The reproducing 
means 13 are adapted to reproduce reproduction data WD in accordance with the DVHS 
standard (D-VHS System Standard, January 1999, MPEG2 STD/HS/LS Trick Play Format), 
as is known for example from the document EP 0 896 718 A2, incorporated herein by 
reference. 

25 For the processing of the reproduced reproduction data WD the reproducing 

means 13 include an error correction stage 20, a read-out stage 21 and a time code evaluation 
stage 22. When the video recorder 1 is in the reproducing mode the magnetic heads 16 and 17 
of the scanner means 14 can supply reproduction data WD to the error correction stage 20. 
The error correction stage 20 is adapted to evaluate redundancy information contained in the 

30 reproduced reproduction data WD. The error correction stage 20 is adapted to determine 
errors produced during the recording or reproduction of the reproduction data WD and to 
correct these errors. The redundancy stage 20 is adapted to subsequently supply a first data 
stream DS1 to the read-out stage 21. 
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The read-out stage 21 is adapted to read matching information from the first 
data stream DS1 recorded on the magnetic tape 2 in blocks different reproduction areas in 
accordance with the DVHS standard. The read-out stage 21 is also adapted to read additional 
information recorded in subcode reproduction areas, such as for example a trick-play speed 
5 code TPV contained in trick-play packs. Additional information can be reproduced from the 
subcode reproduction areas by the reproducing means 13 both when the magnetic tape 2 is 
moved at the normal-play speed Vn and at one of the trick-play speeds V T . 

The DVHS standard specifies that, in addition to a film recorded on the 
magnetic tape 2 as normal-play reproduction data NPD in normal-play reproduction areas, 

1 0 trick-play data TPD may be but need not be recorded in trick-play reproduction areas. When 
for a trick-play reproducing mode of the film trick-play reproduction data TPD which are 
reproducible at given trick-play speeds V T are recorded on the magnetic tape 2 it is possible 
to record, in addition, trick-play packs containing a trick-play speed code TPV characteristic 
of these trick-play speeds Vt in subcode reproduction areas. When in the trick-play 

1 5 reproducing mode of the video recorder 1 the magnetic tape 2 is move at one of the trick-play 
speeds V T defined in the trick-play speed code TPV, it is certain that the reproduced 
reproduction data WD include trick-play reproduction data TPD. 

The evaluation stage 28 is further adapted to ascertain whether the first data 
stream DS1 includes valid reproduction data WD, as will be described in greater detail 

20 hereinafter. The read-out stage 21 is then adapted to supply a second data stream DS2 

containing transport stream packets and associated time code information to the time code 
evaluation stage 22. 

The time code evaluation stage 22 is adapted to evaluate time code 
information associated with each transport stream packet contained in the second data stream 

25 DS2 and to supply the associated transport stream packet to the output terminal 3 of the video 
recorder 1 at the correct time. Thus, it is achieved that the time sequence of transport stream 
packets of an MPEG transport stream MP recorded on the magnetic tape 2 as reproduction 
data WD by a recording device is restored during the reproduction of said reproduction data 
WD by the video recorder 1 . 

30 The video recorder 1 now includes test means 23 for examining whether valid 

trick-play reproduction data TPD is reproduced during a test interval T in which the magnetic 
tape 2 is moved at one of the trick-play speeds V T i, V T 2 or V T 3- The test means 23 are further 
adapted to supply control information SI to the transport means 7 in the absence of valid 
trick-play reproduction data TPD during a test interval T, in order to cause the magnetic tape 
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2 to be moved at another one of the trick-play speeds Vti, Vt2 and Vn- For this purpose the 
read-out stage 21 can supply detection information DI to the test means 23, which 
information characterizes the fact that the read-out stage 21 has detected the presence of valid 
trick-play reproduction data TPD during the read-out of matching information. When in the 
5 trick-play reproducing mode of the video recorder 1 the test means 23 receives no detection 
information DI during the test interval T the test means 23 supply control information SI to 
the control means 8 in order to cause a transport of the magnetic tape 2 at another trick-play 
speed Vti, V-n or Vx3, as will be described hereinafter with reference to another example of 
use. 

10 The test means 23 are further adapted to check the trick-play speed code TPV 

read from the trick-play pack of the first data stream DS1 by the read-out means 21 and 
transferred to the test means 23. The test means 23 are adapted to supply thereupon control 
information SI to the control means 8 in the absence of reproduced valid trick-play 
reproduction data TPD, in order to effect a transport of the magnetic tape 2 with a trick-play 

15 speed Vti, V-n or Vt3 characterized by the trick-play speed code TPV. This will be described 
in more detail hereinafter with reference to the example of use of the video recorder 1. 

The video recorder 1 now further includes an OSD memory stage 24 which 
stores OSD image data PD. When the test means 23 detect that reproduction data WD 
reproduced when the magnetic tape 2 is moved at the first, the second and the third trick-play 

20 speed Vt do not contain any valid trick-play reproduction data TPD, the test means 23 can 
supply image data activation information BAI to the OSD memory stage 24, in order to cause 
stored OSD image data PD to be supplied to the output terminal 3. 

Such OSD image data PD may include textual information stating that 
unfortunately no trick-play reproducing mode is possible for the film recorded on the 

25 magnetic tape because no trick-play reproduction data TPD has been recorded on the 

magnetic tape 2. Such OSD image data PD can also be inserted into the index data ID read 
out of the subcode reproduction areas by the read-out stage 21 . Such index data ID may 
indicate, for example, the current magnetic tape position P or additional information relating 
to a film recorded in the normal-play reproduction areas. This will be elucidated with 

30 reference to the example of use. 

An example of use of the video recorder 1 will now be described with 
reference to Fig. 2. Fig. 2 symbolically shows normal-play reproduction data NPD recorded 
in normal-play reproduction areas on the magnetic tape 2 with a recording speed 
corresponding to the normal-play speed V NL s2 and trick-play reproduction data TPD recorded 
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in trick-play reproduction areas on the magnetic tape 2, only trick-play reproduction data 
TPD reproducible during transport of the magnetic tape 2 in the forward transport direction 
Rl being represented symbolically. A magnetic tape position PI corresponds to the leading 
end of the magnetic tape 2 and a magnetic tape position P7 to the trailing end of the magnetic 
5 tape 2. On the magnetic tape 2 five films have been recorded, for example a first film being 
recorded in normal-play reproduction areas of the magnetic tape 2 from the magnetic tape 
position PI to the magnetic tape position P3 as normal-play reproduction data NPD1. In 
addition, first trick-play reproduction data TPD1 reproducible at the first trick-play speed V T i 
and second trick-play reproduction data TPD2 reproducible at the third trick-play speed V T 3 

10 have been recorded in trick-play reproduction areas for the first film. 

For the second film recorded as second normal-play reproduction data NPD2 
in normal-play reproduction areas third trick-play reproduction data TPD3 reproducible at the 
second trick-play speed V T 2 and fourth trick-play reproduction data TPD4 reproducible at the 
third trick-play speed V T 3 have been recorded additionally in trick-play reproduction areas of 

1 5 the magnetic tape 2. For the third film recorded as third normal-play reproduction data NPD3 
in normal-play reproduction areas fifth trick-play reproduction data TPD5 reproducible at the 
third trick-play speed Vt3 have been recorded additionally in trick-play reproduction areas of 
the magnetic tape 2. For the fourth film recorded as fourth normal-play reproduction data 
NPD4 in normal-play reproduction areas no trick-play reproduction data TPD has been 

20 recorded. Finally, for the fifth film recorded as fifth normal-play reproduction data NPD5 in 
normal-play reproduction areas sixth trick-play reproduction data TPD6 reproducible at the 
first trick-play speed Vti and seventh trick-play reproduction data TPD7 reproducible at the 
third trick-play speed V T 3 have been recorded additionally in trick-play reproduction areas of 
the magnetic tape 2. 

25 The DVHS standard specifies that in the case that trick-play reproduction data 

TPD is recorded on a magnetic tape by a recording device at any rate trick-play reproduction 
data TPD reproducible at a trick-play speed V T3 corresponding to 12 times the normal-play 
speed V NS should be recorded. However, the DVHS standard does not specify whether and 
what further trick-play reproduction data TPD should be recorded. The example of use shown 

30 in Fig. 2 complies with these specifications. 

In the example of use it is now assumed that the user loads the magnetic-tape 
cassette containing the magnetic tape 2 into the video recorder 1 and actuates a trick-play t 
reproducing mode in order to obtain an overview of the films recorded on the magnetic tape 
2. For this purpose, the user actuates a key of the keypad 6 at an instant U in order to 
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reproduce first trick-play reproduction data TPD1 reproducible with the first trick-play speed 
Vti starting from the current magnetic tape position P2. Subsequently, reproduction data WD 
including first trick-play reproduction data TPD1 is reproduced by the magnetic heads 16 and 
17 from the instant ti till the instant t2, as is shown symbolically in Fig. 2. 
5 Reproduced reproduction data WD is processed by the error correction stage 

20, the read-out stage 21 and the time code evaluation stage 22 and is supplied to the set top 
box 4 as an MPEG transport stream MP. An analog television signal FS which is 
subsequently supplied by the set top box 4 contains picture information and, if applicable, 
also sound information of the first film, which information is reproduced by means of the 

1 0 television set 5. The user then sees the film at an increased reproducing speed. 

Fig. 3 shows a flow chart 25 of a program flow for a method of reproducing 
reproduction data WD, illustrating particularly the process steps of a test to be carried out by 
the test means 23. The program starts in a block 26 at the instant ti when the user actuates a 
key of the keypad 6 for the activation of the trick-play reproducing mode of the video 

15 recorder 1. 

In a block 26 which follows the block 27 the test means 23 check whether the 
read-out stage 21 supplies detection information DI characteristic of the presence of valid 
first trick-play reproduction data TPD1 at least once during the test interval of 0.6 seconds. 
The program remains in the block 27 until no longer any detection information DI is received 

20 within a test interval T. 

In the example of use the read-out stage 21 no longer supplies any detection 
information DI to the test stage 21 as from the instant t2 because starting from the magnetic 
tape position P3 no trick-play reproduction data TPD can be reproduced from the magnetic 
tape 2 which is moved at the first trick-play speed Vti- 

25 As soon as the test means 23 no longer receive any detection information DI it 

is examined whether a trick-play speed code TPV is reproduced from trick-play packs during 
the test interval T in a block 28. In the example of use it is assumed that a trick-play speed 
code TPV reproduced as from the instant t2 characterizes the second trick-play speed Vn and 
the third trick-play speed V T3 . 

30 After expiry of the test interval T at the instant t3 the program is continued in a 

block 29, where the test means 23 supply control information SI (V-re) to the control means 8 
in order to start a transport of the magnetic tape 2 with the second trick-play speed V T 2. On 
the one hand, this is because the test means 23 have made sure, by evaluation of the trick- 
play speed code TPV, that third trick-play reproduction data TPD3 are reproducible during 



PHO 99.536 



11 21.07.2000 
transport of the magnetic tape 2 with the second trick-play speed Vt2 and, on the other hand, 
because the second trick-play speed Vt2 is more like the first trick-play speed Vti selected by 
the user than the third trick-play speed Vi3. Subsequently, the transport means 7 move the 
magnetic tape 2 with the second trick-play speed Vx2 from the instant t3, upon which the third 
5 trick-play reproduction data TPD3 are reproduced as reproduction data WD. 

This yields the advantage that an automatic change-over from the first trick- 
play speed Vti to the second trick-play speed Vt2 is achieved in order to enable subsequent 
reproduction of picture information and sound information by the television set 5. In 
addition, the evaluation of the trick-play speed code TPV has the advantage of an automatic 
1 0 change-over to the second trick-play speed Vj2 at which the possibility of reproduction of the 
trick-play reproduction data TPD3 is assured. 

The program in accordance with the flow chart 25 proceeds from the block 29 
to the block 27. During the test in the block 27 the test means 23 detect that starting from the 
instant U, while the magnetic tape 2 is moved with the second trick-play speed Vt2, no 
15 detection information DI is supplied to the test means 23. Furthermore, the test means 23 

detect during the test in the block 28 that starting from the instant U no trick-play speed code 
TPV has been recorded in subcode reproduction areas of the magnetic tape 2, for which 
reason the program proceeds to a block 30. 

In the block 30 the test means 23 supply control information SI(V T 3) 
20 characteristic of the third trick-play speed Vt3 to the control means 8 in order to cause a 

transport of the magnetic tape 2 with the third trick-play speed V T 3. Subsequently, from the 
instant t5 fifth trick-play reproduction data TPD5 is reproduced as reproduction data WD. 

This yields the advantage that immediately after the instant T4, from which 
instant third trick-play reproduction data TPD3 were no longer reproducible during transport 
25 of the magnetic tape 2 with the second trick-play speed Vt2, an automatic change-over to the 
third trick-play speed Vj3 is effected at which it is assured that trick-play reproduction data 
TPD are reproducible, if any trick-play reproduction data TPD have been recorded for the 
third film. 

The program in accordance with the flow chart 25 proceeds from the block 30 
30 to a block 3 1 . In the block 30 the test means 23 check, as in the block 27, whether detection 
information DI has been received at least once during the test interval T. The test means 23 
then detect that from the instant t6 till the instant t 7 during the test interval T no detection 
information DI is received, for which reason the program proceeds to a block 32. 
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In the block 32 the test means 23 supply the image data activation information 
BAI to the OSD memory stage 24 in order to supply OSD image data PD stored in the OSD 
memory stage 24 to the output terminal 3. Furthermore, index data ID reproduced from 
subcode reproduction areas by the read-out stage 21 are supplied from the read-out stage 21 
5 to the OSD memory stage 24 via the test means 23, which stage inserts the information about 
the fourth film, which is contained in the index data, as text into the OSD image data PD. The 
title of the fourth film, actors in the fourth film and further information about the fourth film 
are thus inserted into the OSD image data PD. In addition, the current magnetic tape position 
P is inserted as text into OSD image data PD. 
10 This has the advantage that, although no trick-play reproduction data TPD for 

the fourth film has been recorded on the magnetic tape 2, an automatic change-over to a 
display of information about the fourth film is achieved. 

The program in accordance with the flow chart 25 proceeds from the block 32 
to a block 33. In the block 33 the test means 23 check, as in the block 27 and in the block 31, 
15 whether detection information DI is received at least once during the test interval T. The test 
means 23 then detect that, starting from the instant tg, detection information DI is received 
during the test interval T, as a result of which from the instant tg trick-play reproduction data 
TPD7 is reproduced as reproduction data WD and the program proceeds to the block 27. 

This has the advantage that as soon as the magnetic tape position P6 is 
20 reached, from which again trick-play reproduction data TPD7 has been recorded on the 

magnetic tape 2, an MPEG transport stream MP corresponding to the trick-play reproduction 
data TPD 7 is supplied to the output terminal 3. 

It is to be noted that after the block 33 it is also possible to carry out a test 
corresponding to that in the block 28 in order to change over to the user-selected first trick- 
25 play speed V T i for the reproduction of the sixth trick-play reproduction data TPD6 starting at 
the instant t9. 

The execution of the program in accordance with the flow chart 25 is 
terminated at the instant tio at which the user stops the trick-play reproducing mode by the 
actuation of a key of the keypad 6. 
30 It is to be noted that reproducing means for the reproduction of reproduction 

data WD containing trick-play reproduction data TPD may likewise be adapted to reproduce 
reproduction data WD recorded on a hard disc, a CD-ROM, a DVD or similar recording 
media. 
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It is to be noted that reproducing means for the reproduction of reproduction 
data WD containing trick-play reproduction data TPD may likewise be adapted to reproduce 
reproduction data WD recorded in accordance with another standard than the DVHS standard 
and to supply processed reproduction data WD in accordance with another standard than the 
5 MPEG standard. 

It is to be noted that the automatic change-over between trick-play speeds Vx 
is effected in only one transport direction R but that a multitude of strategies may be adapted 
for the change-over of the trick-play speeds Vy. 

It is to be noted that in the trick-play reproducing mode of the video recorder 1 
10 and in the case of a transport of the magnetic tape 2 in the reverse transport direction R2 in a 
block corresponding to the block 30 a change-over is effected to a trick-play speed Vj 
corresponding to minus 12 times the normal-play speed Vns of the standard mode. This is 
because the DVHS standard further specifies that if any trick-play reproduction data TPD is 
recorded while the magnetic tape 2 is moved in the reverse transport direction R2 trick-play 
1 5 reproduction data TPD should be recorded at least at this trick-play speed Vj. 

It is to be noted that the test interval T may for example also be 3 seconds or 
10 seconds in order to enable the test by the test means 23 to be carried out with greater 
confidence and reliability. 



PHO 99.536 



14 21.07.2000 

CLAIMS: 



1 . A reproducing device (1) for the reproduction of reproduction data (WD) 
recorded on a magnetic tape (2), having 

transport means (7) for the transport of the magnetic tape (2) with a normal-play speed (Vns, 
Vnls2, V N ls3, Vnlss, V N ls7> V N hs), a first trick-play speed (V T i) and at least a second trick- 
5 play speed (V T2 , V T3 ), the normal-play speed (V NS , V NLS 2, Vnlss, Vnlss, V NLS7 , V nhs ) 

corresponding to a recording speed during the recording of the reproduction data (WD) on 
the magnetic tape (2), and having 

reproducing means (13) for the reproduction of normal-play reproduction data (NP1, NP2, 
NP3, NP4, NP5) recorded on the magnetic tape (2) during transport of the magnetic tape (2) 

1 0 with the normal-play speed (V NS , V NLS 2, V NLS 3, Vnlss, V N ls?, Vnhs), of first trick-play 

reproduction data (TPD1, TPD6) recorded during transport of the magnetic tape (2) with the 
first trick-play speed (V T i), and of second trick-play reproduction data (TPD2, TPD3, TPD4, 
TPD5, TPD7) recorded during transport of the magnetic tape (2) with the second trick-play 
speed (V T2 , V T3 ), 

1 5 characterized in that 

test means (23) have been provided for testing whether during transport of the magnetic tape 
(2) with the first trick-play speed (V T i) valid first trick-play reproduction data (TPD1, TPD6) 
is reproduced, and the test means (23) are adapted to supply control information (SI) to the 
transport means (7) in the absence of reproduced valid first trick-play reproduction data 

20 (TPD1 , TPD6) during a test interval (T), in order to cause a transport of the magnetic tape (2) 
with the second trick-play speed (Vn, Vt3). 

2. A reproducing device (1) as claimed in claim 1, characterized in that the 
reproducing means (13) are adapted to reproduce reproduction data (WD) recorded on the 

25 magnetic tape (2) in accordance with the DVHS standard (D-VHS System Standard, January 
1999, MPEG2 STD/HS/LS, Trick Play Format). 
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3. A reproducing device (1) as claimed in claim 2, characterized in that the 

second trick-play speed (Vt3) corresponds to +/- 12 times the normal-play speed (Vns) of the 
standard mode. 

5 4. A reproducing device (1 ) as claimed in claim 2, characterized in that the 

normal-play speed (V N ) corresponds to the speed (Vns) of 16.67 +/-0.5 % mm/s (STD mode), 
the speed (Vnlsi) of 8.33 +/-0.5 % mm/s (LS2 mode), the speed (V NL s 3 ) of 5.55 +/-0.5 % 
mm/s (LS3 mode), the speed (Vnlss) of 3.33 +/-0.5 % mm/s (LS5 mode), the speed (Vnls7) 
of 2.38 +/-0.5 % mm/s (LS7 mode), or the speed (Vnhs) of 33.35 +1-5 % mm/s (HS mode). 

10 

5. A reproducing device (1) as claimed in claim 2, characterized in that the test 

means (23) are adapted to check a trick-play speed code (TPV), which is characteristic of 
trick-play speeds (Vji, Vx2, Vj3), of a trick-play pack which may be contained in the 
reproduction data (WD), valid trick-play reproduction data (TPD3, TPD4) being reproducible 
15 from the magnetic tape (2) during transport of the magnetic tape (2) with trick-play speeds 
(Vt2, Vt3) characterized by said code, and the control information (SI) which can be supplied 
by the test means (23) characterizes a trick-play speed (V T 2, V T 3) characterized by the trick- 
play speed code (TPV) as the second trick-play speed (V T 2, V T3 ). 

_ " 20 6. A method (25) of reproducing reproduction data (WD) recorded on a magnetic 

tape (2), the method (25) including the following steps: 

moving the magnetic tape (2) with a normal-play speed (Vns, Vnls2, V N ls3, Vnlss, V N ls7, 
Vnhs), or a first trick-play speed (Vxi) and or a second trick-play speed (V T 2, V T 3), the 
normal-play speed (V N s, V N ls2, V N ls 3 , Vnlss, V NL s7, V NH s) corresponding to a recording 
25 speed during the recording of the reproduction data (WD) on the magnetic tape (2), 

reproducing normal-play reproduction data (NP1, NP2, NP3, NP4, NP5) recorded on the 
magnetic tape (2) during transport of the magnetic tape (2) with the normal-play speed (Vns, 
Vnls2, Vnls3, Vnlss, Vnls7, V N hs), and 

reproducing, during transport of the magnetic tape (2) with the first trick-play speed (Vxi), 
30 first trick-play reproduction data (TPD1 , TPD6) recorded on the magnetic tape (2), and 

reproducing, during transport of the magnetic tape (2) with the second trick-play speed (V T2 , 
V T3 ), second trick-play reproduction data (TPD2, TPD3, TPD4, TPD5, TPD7) recorded on 
the magnetic tape (2), 
characterized in that 
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it is tested (27, 31, 33) whether during transport of the magnetic tape (2) with the first trick- 
play speed (Vti) valid first trick-play reproduction data (TPD1, TPD6) is reproduced, and in 
the absence of reproduced valid first trick-play reproduction data (TPD1, TPD6) during a test 
interval (T), the magnetic tape (2) is subsequently moved with the second trick-play speed 
5 (V T2 , V T3 ). 

7. A method (25) as claimed in claim 6, characterized in that it is tested whether 
a trick-play speed code (TPV), which is characteristic of trick-play speeds (Vt2, Vt3) is 
contained in a trick-play pack in the reproduction data (WD), valid trick-play reproduction 

1 0 data (TPD3, TPD4) being reproducible from the magnetic tape (2) during transport of the 
magnetic tape (2) with trick-play speeds (Vt2, Vt3) characterized by said code, and in the 
absence of reproduced valid first trick-play reproduction data (TPD1, TPD6) during a test 
interval (T) the magnetic tape (2) is subsequently moved with a trick-play speed (V-n, Vt3) 
characterized by the trick-play speed code (TPV) as the second trick-play speed (V-n, V T 3). 

8. A method (25) as claimed in claim 6, characterized in that in the absence of 
reproduced valid second trick-play reproduction data (TPD2, TPD3, TPD4, TPD5, TPD7) 
during a test interval (T) stored OSD image data (PD) is supplied, which data may include 
index data (ID) contained in reproduction data (WD) reproduced from subcode reproduction 
areas. 
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r In a reproducing device ( 1 ) for the reproduction of reproduction data (WD) 
recorded on a magnetic tape (2), having transport means (7) for the transport of the magnetic 
tape (2) with a normal-play speed (V NS , V NLS2 , V NL S3, V NLS5 , V NL S7, V N hs), a first trick-play 
speed (V-n) and at least a second trick-play speed (V T 2, Vn), the normal-play speed (V N s, 
5 Vnls2, V N ls3, V N ls5, V N ls7, V N hs) corresponding to a recording speed during the recording of 
the reproduction data (WD) on the magnetic tape (2), and having reproducing means (13) for 
the reproduction of normal-play reproduction data (NP1, NP2, NP3, NP4, NP5) recorded on 
the magnetic tape (2) during transport of the magnetic tape (2) with the normal-play speed 
(V N ), of first trick-play reproduction data (TPD 1 , TPD6) recorded during transport of the 

10 magnetic tape (2) with the first trick-play speed (V T i), and of second trick-play reproduction 
data (TPD2, TPD3, TPD4, TPD5, TPD7) recorded during transport of the magnetic tape (2) 
with the second trick-play speed (V T 2, V-n), test means (23) have been provided for testing 
whether during transport of the magnetic tape (2) with the first trick-play speed (V T i) valid 
first trick-play reproduction data (TPD1 , TPD6) is reproduced, and the test means (23) are 

1 5 adapted to supply control information (SI) to the transport means (7) in the absence of 

reproduced valid first trick-play reproduction data (TPD1, TPD6) during a test interval (T), in 
order to cause a transport of the magnetic tape (2) with the second trick-play speed (V T 2, 

v T3 ). 
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